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MULTIPLE MOTOR CONTROL SYSTEM bers in different instances in the description and the figures 
FOR NAVIGATING A MARINE VESSEL may indicate similar or identical items . Various embodi 

ments or examples ( “ examples ” ) of the present disclosure 
RELATED APPLICATION are disclosed in the following detailed description and the 

accompanying drawings . The drawings are not necessarily The present application claims the benefit under 35 
U.S.C. § 119 ( e ) of U.S. Provisional Application Ser . No. to scale . In general , operations of disclosed processes may 
62 / 596,994 , filed Dec. 11 , 2017 , and entitled “ FOOT be performed in an arbitrary order , unless otherwise pro 
PEDAL DEVICE FOR CONTROLLING A TROLLING vided in the claims . 
MOTOR , ” which is herein incorporated by reference in its FIG . 1 is a side view of a marine vessel that can employ 
entirety . a multiple motor control system , in accordance with an 

example embodiment of the present disclosure . 
BACKGROUND FIG . 2A is a front view of a marine vessel , such as the 

marine vessel illustrated in FIG . 1 , with a front - mounted A marine vessel can employ one or more motors to trolling motor , in accordance with an example embodiment navigate the marine vessel . For example , a marine vessel 15 of the present disclosure . typically has a primary motor ( e.g. , a propulsion motor ) that 
actuates the marine vessel through the water . In some cases , FIG . 2B is a front view of a marine vessel , such as the 
a marine vessel can further include at least one secondary marine vessel illustrated in FIG . 1 , with two front - mounted 
motor ( e.g. , a trolling motor ) that can be used instead of or trolling motors , in accordance with an example embodiment 
in addition to the propulsion motor in certain situations . For 20 of the present disclosure . 
example , a trolling motor may be used instead of the FIG . 3A is a rear view of a marine vessel , such as the 
propulsion motor when navigating the marine vessel through marine vessel illustrated in FIG . 1 , with a rear - mounted 
environments that require precision ( e.g. , navigating around trolling motor , in accordance with an example embodiment 
obstacles and / or in shallow water ) . of the present disclosure . 

FIG . 3B is a rear view of a marine vessel , such as the SUMMARY marine vessel illustrated in FIG . 1 , with two rear - mounted 
trolling motors , in accordance with an example embodiment A multiple motor control system for navigating a marine 

vessel is disclosed . In embodiments , the control system of the present disclosure . 
employs at least two motors ( e.g. , at least a first motor and FIG . 4A is a perspective view of a rear portion of a marine 
a second motor ) to navigate the marine vessel by controlling 30 vessel , such as the marine vessel illustrated in FIG . 1 , with 
the position and orientation ( e.g. , angle and / or heading ) of a rear - mounted thruster , in accordance with an example 
the marine vessel . For example , the motors can include two embodiment of the present disclosure . 
trolling motors , a trolling motor and a thruster , a trolling FIG . 4B is a side view of a rear portion of the marine 
motor and a propulsion motor , or any other combination of vessel , such as the marine vessel illustrated in FIG . 1 , with 
two or more motors . The control system includes at least one 35 a rear - mounted thruster , in accordance with an example 
controller in communication with the first motor and the embodiment of the present disclosure . 
second motor . The control system is configured to receive a FIG . 5A is a block diagram illustrating a control system 
position measurement and an orientation measurement for for navigating a marine vessel , such as the marine vessel 
the marine vessel . The control system is further configured illustrated in any of FIGS . 1 through 4B or FIGS . 8A through 
to generate at least one control signal for the first motor 40 8C , or a combination thereof , where the control system is 
based on the position measurement and at least one control configured to control a first trolling motor and a second 
signal for the second motor based on the orientation mea trolling motor , in accordance with an example embodiment 
surement . of the present disclosure . A method for navigating a marine vessel with two or more FIG . 5B is a block diagram illustrating a control system motors is also disclosed . The method employs at least two 45 for navigating a marine vessel , such as the marine vessel motors ( e.g. , at least a first motor and a second motor ) to 
navigate the marine vessel by controlling the position and illustrated in any of FIGS . 1 through 4B or FIGS . 8A through 
orientation ( e.g. , angle and / or heading ) of the marine vessel . 8C , or a combination thereof , where the control system is 
In implementations , the method includes : receiving a posi configured to control a trolling motor and a thruster , in 
tion measurement for the marine vessel ; receiving an ori accordance with an example embodiment of the present 
entation measurement for the marine vessel ; generating at 50 disclosure . 
least one first control signal for the first motor based on the FIG . 5C is a block diagram illustrating a control system 
position measurement for the marine vessel ; and generating for navigating a marine vessel , such as the marine vessel 
at least one second control signal for the second motor based illustrated in any of FIGS . 1 through 4B or FIGS . 8A through 
on the orientation measurement for the marine vessel . 8C , or a combination thereof , where the control is config 

This Summary is provided solely as an introduction to 55 ured to control a trolling motor and a propulsion motor , in 
subject matter that is fully described in the Detailed Descrip accordance with an example embodiment of the present 
tion and Drawings . The Summary should not be considered disclosure . 
to describe essential features nor be used to determine the FIG . 5D is a block diagram illustrating components of a 
scope of the Claims . Moreover , it is to be understood that control system for navigating a marine vessel , such as the 
both the foregoing Summary and the following Detailed 60 control system illustrated in any of FIGS . 5A through 5C , or 
Description are example and explanatory only and are not a combination thereof , in accordance with an example 
necessarily restrictive of the subject matter claimed . embodiment of the present disclosure . 

FIG . 6A is a block diagram illustrating components of a 
BRIEF DESCRIPTION OF THE DRAWINGS trolling motor that can be employed with a control system , 

65 such as the control system illustrated in any of FIGS . 5A 
The detailed description is described with reference to the through 5D , or a combination thereof , in accordance with an 

accompanying figures . The use of the same reference num example embodiment of the present disclosure . 
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FIG . 6B is a block diagram illustrating components of a DETAILED DESCRIPTION 
propulsion motor that can be employed with a control 
system , such as the control system illustrated in any of FIGS . A marine vessel ( e.g. , a boat ) employs one or more motors 
5A through 5D , or a combination thereof , in accordance with to navigate the marine vessel through the water . For 
an example embodiment of the present disclosure . 5 example , the marine vessel includes a primary motor ( e.g. , 

FIG . 6C is a block diagram illustrating components of a a propulsion motor ) that actuates the marine vessel through 
thruster that can be employed with a control system , such as the water . In embodiments , the marine vessel further 
the control system illustrated in any of FIGS . 5A through includes at least one secondary motor ( e.g. , a trolling motor 
5D , or a combination thereof , in accordance with an and / or thruster ) that can be used instead of or in addition to 
example embodiment of the present disclosure . 10 the propulsion motor . For example , a trolling motor may be 

FIG . 7 is a block diagram illustrating components of a used instead of the propulsion motor when navigating the 
control system for navigating a marine vessel , such as the marine vessel through environments that require precision 
control system illustrated in any of FIGS . 5A through 5D , or ( e.g. , navigating around obstacles and / or in shallow water ) . 
a combination thereof , where the control system includes a Another example is where a trolling motor can be used to 
controller of a trolling motor , propulsion motor , and / or 15 steer the marine vessel while the propulsion motor actuates 
thruster , or the control system is at least partially embedded the marine vessel in a forward or backward direction . 
within or attached to a trolling motor , propulsion motor , Similarly , a thruster can be used in addition to or instead of 
and / or thruster , in accordance with an example embodiment the propulsion motor and / or thruster to actuate the marine 
of the present disclosure . vessel or a portion thereof ( e.g. , the bow or stern ) in a first 

FIG . 8A is a schematic of a marine vessel navigated by at 20 or second direction ( e.g. , to the right or left ) . 
least two trolling motors in communication with a control A trolling motor ( or possibly the propulsion motor ) may 
system , such as the control system illustrated in any of FIGS . be used to control ( e.g. , maintain or navigate towards ) a 
5A through 5D , FIG . 7 , or a combination thereof , in accor position of the marine vessel . For example , the trolling 
dance with an example embodiment of the present disclo motor can actuate the marine vessel in a manner that 

25 maintains the trolling motor at a fixed ( or substantially fixed ) 
FIG . 8B is a schematic of a marine vessel navigated by at position in the water . However , while doing so , the trolling 

least one trolling motor and at least one thruster in commu motor is unable to maintain the orientation of the marine 
nication with a control system , such as the control system vessel in a fixed ( or substantially fixed ) orientation because 
illustrated in any of FIGS . 5A through 5D , FIG . 7 , or a the marine vessel can pivot around the trolling motor . The 
combination thereof , in accordance with an example 30 same is true with regard to any reference point of the marine 
embodiment of the present disclosure . vessel ( e.g. , a reference point based on a position of another 

FIG . 8C is a schematic of a marine vessel navigated by at motor , a center of the marine vessel , etc. ) . It can be advan 
least one trolling motor and at least one propulsion motor in tageous to control the position and orientation of the marine 
communication with a control system , such as the control vessel , for example , the keep the marine vessel at a position 
system illustrated in any of FIGS . 5A through 5D , FIG . 7 , or 35 without it turning or rotating . For example , controlling the 
a combination thereof , in accordance with an example position and orientation of a fishing boat can help to avoid 
embodiment of the present disclosure . tangled lines or situations in which an individual is required 

FIG . 9A is a block diagram of a marine vessel display to move to another position on the fishing boat in order to 
system that at least partially includes or is in communication cast his / her line . 
with a control system , such as the control system illustrated 40 A multiple motor control system for navigating a marine 
in any of FIGS . 5A through 5D , FIG . 7 , or a combination vessel is disclosed herein , wherein a control system employs 
thereof , in accordance with an example embodiment of the at least two motors ( e.g. , at least a first motor and a second 
present disclosure . motor ) to navigate the marine vessel by controlling the 

FIG . 9B is a block diagram of a marine vessel display position and orientation ( e.g. , angle and / or heading ) of the 
system that at least partially includes or is in communication 45 marine vessel . For example , the motors can include two 
with a control system , such as the control system illustrated trolling motors , a trolling motor and a thruster , a trolling 
in any of FIGS . 5A through 5D , FIG . 7 , or a combination motor and a propulsion motor , or any other combination of 
thereof , where the marine vessel display system includes two or more motors . The control system includes at least one 
multiple displays and / or display stations , in accordance with controller in communication with the first motor and the 
an example embodiment of the present disclosure . 50 second motor . The control system is configured to receive a 

FIG . 9C is a top view of a marine vessel that can employ position measurement and an orientation measurement for 
a marine vessel display system , such as the marine vessel the marine vessel . The control system is further configured 
display system illustrated in FIG . 9A and / or FIG . 9B , in to generate at least one control signal for the first motor 
accordance with an example embodiment of the present based on the position measurement and at least one control 
disclosure . 55 signal for the second motor based on the orientation mea 

FIG . 9D is a perspective view of a display for a marine surement . 
vessel display system , such as the marine vessel display FIGS . 1 through 8C illustrate embodiments of a marine 
system illustrated in FIG . 9A and / or FIG . 9B , in accordance vessel 100 and a control system 200 for the marine vessel 
with an example embodiment of the present disclosure . 100. As shown in FIG . 1 , the marine vessel 100 has at least 

FIG . 10 is a flow diagram illustrating a process for 60 one propulsion motor 122 that is the primary source of 
navigating a marine vessel , such as the marine vessel propulsion for navigating the marine vessel 100 through the 
illustrated in any of FIGS . 1 through 4B or FIGS . 8A through water . In an embodiment , the propulsion motor 122 can be 
8C , or a combination thereof , by employing a multiple mounted to a rear portion ( e.g. , stern 110 and / or transom 
motor control system , such as the control system illustrated 112 ) of the marine vessel 100. In the embodiment shown in 
in any of FIGS . 5A through 5D , FIG . 7 , or a combination 65 FIG . 1 , the marine vessel 100 is also shown to include a 
thereof , in accordance with an example implementation of trolling motor 120. For example , the trolling motor 120 may 
the present disclosure . be mounted to a front portion ( e.g. , bow 104 ) of the marine 
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vessel 100 ( e.g. , as shown in FIG . 2A ) . The trolling motor at least one thruster is mounted to a front portion of the 
120 can be operable in parallel with ( e.g. , as the same time marine vessel 100 ( e.g. , at or near the bow 104 ) . In such 
as ) the propulsion motor 122 to enhance steering capabilities embodiments , the thrusters 124 are configured to selectively 
of the marine vessel 100. In other situations , the trolling actuate the bow 104 , the stern 110 , or the marine vessel 100 
motor 120 may be operable instead of the propulsion motor 5 in its entirety in a first direction ( e.g. , to the right ) or a second 
122 to navigate the marine vessel 100 at slower speeds direction ( e.g. , to the left ) when some of the thrusters 124 
and / or with greater precision ( e.g. , when navigating around ( e.g. , front or rear thrusters ) or all of the thrusters 124 ( e.g. , 
obstacles , in shallow water , or the like ) . In some situations , front and rear ) are active . The marine vessel 100 may 
the trolling motor 120 may be employed to navigate the employ one or more thrusters 124 for enhanced steering or 
marine vessel 100 instead of the propulsion motor 122 in 10 control of the marine vessel 100 to help navigate through 
order to reduce turbulence resulting from the marine vessel turbulent waters , for enhanced control when navigating the 
100 as it is navigated through the water . For example , marine vessel 100 around obstacles , when parking the 
reduced turbulence may be desirable to avoid scaring away marine vessel 100 , or in any other situation where it can be 
fish or avoid damage to aquatic environments . advantageous to actuate the marine vessel 100 or a portion 

While a single front - mounted trolling motor 120 is shown 15 ( e.g. , bow 104 or stern 110 ) of the marine vessel 100 in a 
in FIGS . 1 and 2A , the trolling motor 120 can be mounted generally left or right direction . 
to other portions of the marine vessel 120 ( e.g. , affixed to The marine vessel 100 can have any combination of 
other portions of the marine vessel's hull 102 ) . In an propulsion motor ( s ) 122 , trolling motor ( s ) 120 , and thruster 
embodiment , the trolling motor 120 can be mounted to a rear ( s ) 124 for navigating the marine vessel 100 through the 
portion ( e.g. , stern 110 and / or transom 112 ) of the marine 20 water . For example , in an embodiment , the marine vessel 
vessel 100 ( e.g. , as shown in FIG . 3A ) . For example , the 100 includes at least one propulsion motor 122 or at least 
trolling motor 120 can be mounted in proximity to ( e.g. , one trolling motor 120 for navigating the marine vessel 100 
alongside ) the propulsion motor 122 at the stern 110 and / or through the water 100. In another embodiment , the marine 
transom 112 of the marine vessel 100. In some embodi vessel 100 includes at least one propulsion motor 122 and at 
ments , the marine vessel 100 can have a plurality of trolling 25 least one trolling motor 120. In yet another embodiment , the 
motors 120 for additional power and / or enhanced steering marine vessel 100 includes at least one propulsion motor 
capability . For example , in an embodiment shown in FIG . 122 and at least one thruster 124 , or at least one trolling 
2B , the marine vessel 100 has two trolling motors ( e.g. , motor 120 and at least one thruster 124. Still in other 
motors 120A and 120B ) mounted to a front portion ( e.g. , embodiments , the marine vessel 100 includes at least one 
bow 104 ) of the marine vessel 100. In an embodiment shown 30 propulsion motor 122 , at least one trolling motor 120 , and at 
in FIG . 3B , the marine vessel 100 has two trolling motors least one thruster 124 . 
( e.g. , motors 120A and 120B ) mounted to a rear portion FIGS . 5A through 5D show example embodiments of the 
( e.g. , stern 110 and / or transom 112 ) of the marine vessel 100 . control system 200 that is employed to control the marine 
In other embodiments , the marine vessel 100 can have at vessel 100 motors ( e.g. , trolling motor ( s ) 120 , propulsion 
least one front - mounted trolling motor 120 and at least one 35 motor ( s ) 122 , and / or thruster ( s ) 124 ) . The control system 
rear - mounted trolling motor 120. The foregoing embodi 200 is configured to control at least a first motor and a 
ments are provided by way of example . The propulsion second motor . For example , in an embodiment shown in 
motor ( s ) 122 and trolling motor ( s ) 120 may be mounted in FIG . 5A , the control system 200 is configured to control a 
proximity to any location on the marine vessel 100 ( e.g. , at first trolling motor 120A and a second trolling motor 120B . 
or near the bow 104 , stern 110 , starboard 108 or port 106 of 40 The trolling motors 120A and 120B can be front - mounted , 
the marine vessel 100 ) depending on the marine vessel 100 rear - mounted , or at least one trolling motor ( e.g. , motor 
in which the motors are implemented . 120A ) can be front - mounted and at least one trolling motor 
FIGS . 4A and 4B show embodiments of the marine vessel ( e.g. , motor 120B ) can be rear - mounted . In another example 

100 with at least one thruster 124 mounted to the hull 102 embodiment shown in FIG . 5B , the control system 200 is 
of the marine vessel 100. For example , the thruster 124 may 45 configured to control at least one trolling motor 120 ( e.g. , at 
be mounted in proximity to a rear portion ( e.g. , at or near the least one front - mounted trolling motor and / or at least one 
transom 112 ) of the marine vessel 100. The thruster 124 can rear - mounted trolling motor ) and at least one thruster 124 
be mounted to a portion of the marine vessel 100 that is ( e.g. , at least one front - mounted thruster and / or at least one 
configured to be below the water's surface 125 when the rear - mounted thruster ) . Another example embodiment is 
marine vessel 100 is in the water . In embodiments , the 50 shown in FIG . 5C , where the control system 200 is config 
thruster 124 is rigidly affixed to a portion of the hull 102 that ured to control at least one trolling motor 120 and at least 
is configured to be below the water's surface 125 ( e.g. , as one propulsion motor 122. The control system 200 is con 
shown in FIG . 4B ) . In embodiments , one or more thrusters figured to control any combination of two motors , including , 
124 are configured to actuate the stern 110 of the marine but not limited to the foregoing embodiments . 
vessel in a first direction ( e.g. , to the right ) or a second 55 As shown in FIG . 5D , the control system 200 may include 
direction ( e.g. , to the left ) when the one or more thrusters one or more sensors for detecting an orientation , change in 
124 are active . In other embodiments , one or more thrusters orientation , direction , change in direction , position , and / or 
124 ( e.g. , one or more thrusters 124 mounted to a front change in position of the marine vessel 100. For example , 
portion of the marine vessel 100 ) are configured to actuate the control system 200 may include a location determining 
the bow 104 of the marine vessel in a first direction ( e.g. , to 60 component 220 that is configured to detect a position 
the right ) or a second direction ( e.g. , to the left ) when the one measurement for the marine vessel 100 ( e.g. , geographic 
or more thrusters 124 are active . For example , at least one coordinates of at least one reference point on the marine 
thruster 124 may be mounted in proximity to a front portion vessel 100 , such as a motor location , center of the marine 
( e.g. , bow 104 ) of the marine vessel 100 and / or in proximity vessel 100 , bow 104 location , stern 110 location , etc. ) . In an 
to the starboard 108 or port 106. In some embodiments , at 65 embodiment , the location determining component 220 is a 
least one thruster 124 is mounted to a rear portion of the global navigation satellite system ( GNSS ) receiver ( e.g. , a 
marine vessel 100 ( e.g. , as shown in FIGS . 4A and 4B ) and global positioning system ( GPS ) receiver , software defined 
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( e.g. , multi - protocol ) receiver , or the like ) . In some embodi The controller 202 can be communicatively coupled with 
ments , the control system 200 is configured to receive a some or all of the components of the control system 200. The 
position measurement from another device . For example , the controller 202 has a processor 204 included with or in the 
control system 200 may be configured to receive a position controller 202 to control the components and functions of 
measurement from an external location determining com 5 the control system 200 described herein using software , 
ponent / device or from at least one of the motors ( e.g. , from firmware , hardware ( e.g. , fixed logic circuitry ) , or a combi 
a trolling motor 120 , propulsion motor 122 , and / or thruster nation thereof . The terms “ controller , ” “ functionality , ” “ ser 
124 of the marine vessel 100 ) . In some embodiments , the vice , ” and “ logic ” as used herein generally represent soft 
control system 200 may include a magnetometer 218 con ware , firmware , hardware , or a combination of software , 
figured to detect an orientation measurement for the marine 10 firmware , or hardware in conjunction with controlling the 
vessel 100. For example , the magnetometer 218 can be control system 200. As shown in FIG . 5D , the controller 202 
configured to detect a direction in which the bow 104 of the can include a processor 204 , a memory 206 , and a commu 
marine vessel 100 is pointed and / or a heading of the marine nications interface 208 . 
vessel 100. The magnetometer 218 may be calibrated by The processor 204 provides processing functionality for at 
pointing the magnetometer 218 in at least one reference 15 least the controller 202 and can include any number of 
direction ( e.g. , North , East , South , West , etc. ) , where the processors , micro - controllers , circuitry , field programmable 
magnetometer 218 registers at least one reference direction gate array ( FPGA ) or other processing systems , and resident 
and detects changes in the pointing direction or heading of or external memory for storing data , executable code , and 
the marine vessel 100 relative to the reference direction . In other information accessed or generated by the controller 
some embodiments , the control system 200 is configured to 20 202. The processor 204 can execute one or more software 
receive an orientation measurement from another device . programs ( e.g. , multiple motor control module 210 ) embod 
For example , the control system 200 may be configured to ied in a non - transitory computer readable medium ( e.g. , 
receive an orientation measurement ( e.g. , a direction in memory 206 ) that implement techniques described herein . 
which the bow 104 of the marine vessel 100 is pointed , a The processor 204 is not limited by the materials from which 
heading of the marine vessel 100 , and / or vector coordinates 25 it is formed or the processing mechanisms employed therein 
defined by at least two reference points ( e.g. , motor loca and , as such , can be implemented via semiconductor ( s ) 
tions , bow and stern locations , etc. ) ) from an external and / or transistors ( e.g. , using electronic integrated circuit 
magnetometer , location determining component ( s ) ( IC ) components ) , and so forth . 
device ( s ) , and / or the motors ( e.g. , trolling motor ( s ) 120 , The memory 206 can be a tangible , computer - readable 
propulsion motor ( s ) 122 , and / or thruster ( s ) 124 ) of the 30 storage medium that provides storage functionality to store 
marine vessel 100. In some embodiments , the control system various data and or program code associated with operation 
200 includes or is communicatively coupled with at least of the controller 202 , such as software programs and / or code 
one inertial sensor ( e.g. , accelerometer and / or gyroscope ) segments , or other data to instruct the processor 204 , and 
for detecting the orientation or change in orientation of the possibly other components of the control system 200 / con 
marine vessel 100. For example , an inertial sensor can be 35 troller 202 , to perform the functionality described herein . 
used instead of or in addition to the magnetometer 218 to The memory 206 can store data , such as a program of 
detect the orientation measurement for the marine vessel instructions ( e.g. , multiple motor control module 210 ) for 
100 . operating the control system 200 ( including its components ) , 

The control system 200 includes at least one controller and so forth . It should be noted that while a single memory 
202 communicatively coupled to one or more components of 40 206 is described , a wide variety of types and combinations 
the control system 200. For example , the controller 202 can of memory ( e.g. , tangible , non - transitory memory ) can be 
be communicatively coupled to the location determining employed . The memory 206 can be integral with the pro 
component 220 and the magnetometer 218. The controller cessor 204 , can comprise stand - alone memory , or can be a 
202 may be configured to receive the position measurement combination of both . Some examples of the memory 206 can 
and the orientation measurement from the location deter- 45 include removable and non - removable memory compo 
mining component 220 and the magnetometer 218 , respec nents , such as random - access memory ( RAM ) , read - only 
tively . In an embodiment , the controller 202 is configured to memory ( ROM ) , flash memory ( e.g. , a secure digital ( SD ) 
receive at least one of the measurements from another memory card , a mini - SD memory card , and / or a microSD 
device . For example , the controller 202 may be configured memory card ) , magnetic memory , optical memory , universal 
to receive the position measurement and / or the orientation 50 serial bus ( USB ) memory devices , hard disk memory , exter 
measurement from at least one of the motors ( e.g. , trolling nal memory , and so forth . In embodiments , the control 
motor ( s ) 120 , propulsion motor ( s ) 122 , and / or thruster ( s ) system 200 and / or the memory 206 can include removable 
124 ) of the marine vessel 100. For example , the controller integrated circuit card ( ICC ) memory , such as memory 
202 can receive the position measurement and / or the orien provided by a subscriber identity module ( SIM ) card , a 
tation measurement via a receiver 214 or transceiver 216 of 55 universal subscriber identity module ( USIM ) card , a univer 
the control system 200. In an embodiment , the control sal integrated circuit card ( UICC ) , and so on . 
system 200 includes a wireless transceiver 216 , wireless The communications interface 208 can be operatively 
receiver 214 , and / or wireless transmitter 212. In another configured to communicate with components of the control 
embodiment , the control system 200 includes a wired trans system 200. For example , the communications interface 208 
ceiver 216 , wired receiver 214 , and / or wired transmitter 212. 60 can be configured to transmit data for storage in the control 
In some embodiments , the control system 200 includes a system 200 , retrieve data from storage in the control system 
combination of wired and wireless communication protocols 200 , and so forth . The communications interface 208 can 
( e.g. , transmitter ( s ) 212 , receiver ( s ) 214 , and / or also be communicatively coupled with the processor 204 to 
transceiver ( s ) 216 ) for communicating with the motors ( e.g. , facilitate data transfer between components of the control 
trolling motor ( s ) 120 , propulsion motor ( s ) 122 , and / or 65 system 200 and the processor 204 ( e.g. , for communicating 
thruster ( s ) 124 ) and possibly with other devices on the inputs to the processor 204 received from a device commu 
marine vessel 100 . nicatively coupled with the controller 202 , including , but not 



US 10,739,771 B2 
9 10 

limited to , data received from the magnetometer 218 , loca motor ) that drives the propeller 138 of the trolling motor 
tion determining component 220 , and / or any other compo 120. In embodiments , the controller 132 can be configured 
nent of the control system 200 ) . It should be noted that while to turn , change the rotational direction of , and / or change the 
the communications interface 208 is described as a compo rotational speed of the propeller 138 by controlling the 
nent of controller 202 , one or more components of the 5 steering assembly 134 and / or actuator 136 based on control 
communications interface 208 can be implemented as com signals received from the control system 200. In some 
ponents of the control system 200 or components commu embodiments , the controller 132 itself is configured to 
nicatively coupled to the control system 200 via a wired generate the control signals or a portion thereof based on 
and / or wireless connection . For example , the control system communication data ( e.g. , measurements , user inputs , etc. ) 
200 and / or the controller 202 can include a transmitter 212 , 10 received from the control system 200. The trolling motor 
a receiver 214 , and / or a transceiver 216 for sending / receiv 120 may also include one or more sensors ( e.g. , location 
ing communications ( e.g. , control signals , position and / or determining component 140 , magnetometer 142 , inertial 
orientation measurements , etc. ) to / from the motors ( e.g. , sensor 144 ( e.g. , gyroscope 146 and / or accelerometer 148 ) , 
trolling motor ( s ) 120 , propulsion motor ( s ) 122 , and / or speed sensor , a combination thereof , or the like ) , and the 
thruster ( s ) 124 , as shown in FIGS . 5A through 5C ) . For 15 controller 132 can be configured to generate control signals 
example , the transmitter 212 , receiver 214 , and / or trans at least partially based on sensory data collected by the one 
ceiver 216 can be directly coupled ( e.g. , wired ) to one or or more sensors and / or can be configured to communicate 
more of the motors ( e.g. , trolling motor ( s ) 120 , propulsion the sensory data to the control system 200 . 
motor ( s ) 122 , and / or thruster ( s ) 124 ) or configured to wire In some embodiments , the control system 200 is addi 
lessly communicate with one or more of the motors ( e.g. , 20 tionally or alternatively configured to generate one or more 
trolling motor ( s ) 120 , propulsion motor ( s ) 122 , and / or control signals and / or configured to communication data 
thruster ( s ) 124 ) . ( e.g. , measurements , user inputs , etc. ) to a propulsion motor 

The control system 200 can also include and / or can 122. As shown in FIG . 6B , the propulsion motor 122 may 
connect to one or more input / output ( I / O ) devices ( e.g. , via include or may be coupled with a receiver / transceiver 150 
the communications interface 208 ) , such as a display , a 25 ( or in some embodiments , a receiver and a transmitter ) 
mouse , a touchpad , a touchscreen , a keyboard , a microphone configured to receive the control signals and / or other com 
( e.g. , for voice commands ) and so on . In embodiments , the munications from the control system 200. For example , the 
control system 200 / communications interface 208 includes receiver / transceiver 150 can be communicatively coupled to 
at least one input device configured to receive user inputs . the control system 200 via a wired or wireless connection . 
For example , the input device can include , but is not limited 30 The propulsion motor 122 may also include or may be 
to , an electromechanical input device ( e.g. , a button , switch , coupled with a controller 152 , which may include compo 
toggle , trackball , or the like ) , a touch - sensitive input device nents and / or circuitry as described above with regard to 
( e.g. , a touchpad , touch panel , trackpad , or the like ) , a controller 202. The controller 152 can be configured to 
pressure - sensitive input device ( e.g. , a force sensor or force control a steering assembly 154 ( e.g. , electromechanical 
sensitive touchpad , touch panel , trackpad , button , switch , 35 steering assembly ) and / or an actuator 156 ( e.g. , motor ) that 
toggle , trackball , or the like ) , an audio input device ( e.g. , drives the propeller 158 of the propulsion motor 122. In 
microphone ) , a camera ( e.g. , for detecting user gestures , or embodiments , the controller 152 can be configured to turn , 
for face / object recognition ) , or a combination thereof . change the rotational direction of , and / or change the rota 

In embodiments , the controller 202 is configured to gen tional speed of the propeller 158 by controlling the steering 
erate at least one control signal for a first motor or set 40 assembly 154 and / or actuator 156 based on control signals 
of motors ( e.g. , trolling motor ( s ) 120 and / or propulsion received from the control system 200. In some embodi 
motor ( s ) 122 ) based on the position measurement and at ments , the controller 152 itself is configured to generate the 
least one control signal for a second ( different ) motor or set control signals or a portion thereof based on communication 
of motors ( e.g. , trolling motor ( s ) 120 , propulsion motor ( s ) data ( e.g. , measurements , user inputs , etc. ) received from the 
122 , and / or thruster ( s ) 124 ) based on the orientation mea- 45 control system 200. The propulsion motor 122 may also 
surement . The control system 200 can be configured to include one or more sensors ( e.g. , location determining 
communicate the control signals to the respective motors . component 160 , magnetometer 162 , inertial sensor 164 ( e.g. , 
For example , as shown in FIGS . 6A through 6C , a trolling gyroscope 166 and / or accelerometer 168 ) , speed sensor , a 
motor 120 , propulsion motor 122 , and / or thruster 124 can combination thereof , or the like ) , and the controller 152 can 
include components and / or circuitry for communicating 50 be configured to generate control signals at least partially 
with the control system 200 . based on sensory data collected by the one or more sensors 

In embodiments , the control system 200 is configured to and / or can be configured to communicate the sensory data to 
generate one or more control signals and / or configured to the control system 200 . 
communication data ( e.g. , measurements , user inputs , etc. ) In some embodiments , the control system 200 is further 
to a trolling motor 120. As shown in FIG . 6A , the trolling 55 configured to generate one or more control signals and / or 
motor 120 may include or may be coupled with a receiver / configured to communication data ( e.g. , measurements , user 
transceiver 130 ( or in some embodiments , a receiver and a inputs , etc. ) to a thruster 124. As shown in FIG . 6C , the 
transmitter ) configured to receive the control signals and / or thruster 124 may include or may be coupled with a receiver / 
other communications from the control system 200. For transceiver 170 ( or in some embodiments , a receiver and a 
example , the receiver / transceiver 130 can be communica- 60 transmitter ) configured to receive the control signals and / or 
tively coupled to the control system 200 via a wired or other communications from the control system 200. For 
wireless connection . The trolling motor 120 may also example , the receiver / transceiver 170 can be communica 
include or may be coupled with a controller 132 , which may tively coupled to the control system 200 via a wired or 
include components and / or circuitry as described above with wireless connection . The thruster 124 may also include or 
regard to controller 202. The controller 132 can be config- 65 may be coupled with a controller 172 , which may include 
ured to control a steering assembly 134 ( e.g. , electrome components and / or circuitry as described above with regard 
chanical steering assembly ) and / or an actuator 136 ( e.g. , to controller 202. The controller 172 can be configured to 
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control an actuator 174 ( e.g. , motor ) that drives the propeller configured to receive a position measurement P1 or P1 ' from 
176 of the thruster 124. In embodiments , the controller 172 the trolling motor 120A or 120A ' ( e.g. , from location deter 
can be configured to change the rotational direction of mining component 140 ) . The control system 200 is config 
and / or change the rotational speed of the propeller 176 by ured to generate one or more control signals for the trolling 
controlling the actuator 174 based on control signals 5 motor 120A or 120A ' based on the position measurement 
received from the control system 200. In some embodi ( e.g. , position measurement PO , P1 , or P1 ' ) . In an embodi 
ments , the controller 172 itself is configured to generate the ment , the control system 200 can be configured to cause the 
control signals or a portion thereof based on communication trolling motor 120 to actuate the marine vessel 100 in a 
data ( e.g. , measurements , user inputs , etc. ) received from the direction and / or speed to cause a reference point ( e.g. , 
control system 200. The thruster 124 may also include one 10 center ) of the marine vessel 100 to be at a location corre 
or more sensors ( e.g. , location determining component 178 ) , sponding to position measurement PO . In another embodi 
and the controller 172 can be configured to generate control ment , the control system 200 can be configured to cause the 
signals at least partially based on sensory data collected by trolling motor 120A or 120A ' to actuate the marine vessel 
the one or more sensors and / or can be configured to com 100 ( and / or the trolling motor 120A or 120A ' itself ) to cause 
municate the sensory data to the control system 200 . 15 the trolling motor 120A or 120A ' to be at a location 

The control system 200 can be communicatively coupled corresponding to position measurement P1 or P1 ' . 
to the trolling motor 120 , propulsion motor 122 , and / or While the position PO , P1 , or P1 ' is maintained , the marine 
thruster 124 as described above , or to any combination of vessel 100 may rotated or pivot about the position due to 
motors on the marine vessel 100. In embodiments , the wind , water current , or other forces on the marine vessel 
control system 200 can be communicatively coupled to 20 100. To maintain the marine vessel 100 in a fixed or 
multiple trolling motors 120 , the trolling motor 120 and the substantially fixed orientation , the control system 200 is 
propulsion motor 122 , the trolling motor 120 and the thruster further configured to control a second trolling motor ( troll 
124 , the propulsion motor 122 and the thruster 124 , or the ing motor 120B or 120B ' ) based on an orientation measure 
trolling motor 120 , the propulsion motor 122 , and the ment for the marine vessel 100. For example , the control 
thruster 124. In some embodiments , such as the embodi- 25 system 200 can be configured to cause the trolling motor 
ments shown in FIGS . 5A through 5C , the control system 120B or 120B ' to actuate the bow 104 or stern 110 of the 
200 is communicatively coupled to two or more marine marine vessel in a first or second direction ( e.g. , to the right 
vessel 100 motors ( e.g. , trolling motor ( s ) 120 , propulsion or left ) in order to control ( e.g. , maintain ) the orientation of 
motor ( s ) 122 , and / or thruster ( s ) 124 ) via wired or wireless the marine vessel 100. The control system 200 is configured 
connections . In some embodiments , such as the embodiment 30 to receive at least one orientation measurement for the 
shown in FIG . 7 , the control system 200 is at least partially marine vessel 100. For example , the control system 200 can 
integrated within a motor . For example , at least a portion of be configured to receive an orientation measurement ( e.g. , a 
the control system 200 can be embedded within or attached heading or direction D in which the marine vessel 100 is 
to the trolling motor 120 , propulsion motor 122 , and / or pointed ) from the magnetometer 218 of the control system 
thruster 124. In some embodiments , the control system 200 35 200. In some embodiments , the control system 200 is 
can include controller 132 , controller 152 , and / or controller configured to receive an orientation measurement ( e.g. , 
172. For example , controller 132 , controller 152 , and / or direction D ) from the trolling motor 120B or 120B ' ( e.g. , 
controller 172 can be communicatively coupled to controller from magnetometer 142 ) . In other embodiments , the orien 
202 or can replace controller 202 and perform some or all of tation measurement is based on at least one additional 
the functions or operations described herein with regard to 40 position measurement . For example , the orientation mea 
controller 202. In this regard , the control system 200 can be surement can be based on a vector defined by any two of PO , 
implemented as a distributed control system with controller P1 , P2 , P1 ' , or P2 ' , or a second position measurement P2 or 
202 , controller 132 , controller 152 , and / or controller 172 P2 ' in addition to P1 or P1 ' . The control system 200 is 
performing the functions or operations of the control system configured to generate one or more control signals for the 
200. For example , the one or more controllers can execute 45 trolling motor 120B or 120B ' based on the orientation 
the multiple motor control module 210 ( or modules ) as one measurement ( e.g. , direction D , vector coordinates , or posi 
master controller , one master controller with one or more tion measurement P2 or P2 ' ) . In an embodiment , the control 
slave controllers , or as a distributed set of the controllers system 200 can be configured to cause the second trolling 
performing operations together , sequentially or at least par motor 120B or 120B ' to actuate the marine vessel 100 in a 
tially in parallel . References herein to the control system 200 50 first direction or a second direction ( e.g. , to the right or left ) 
can include functions or operations performed by controller to cause the vessel 100 to maintain its direction D or vector 
202 , controller 132 , controller 152 , and / or controller 172 . coordinates ( e.g. , any two of PO , P1 , P2 , P1 , or P2 ' ) . In 

In an embodiment shown in FIG . 8A , the control system another embodiment , the control system 200 is configured to 
200 is configured to control at least two trolling motors 120 cause the second trolling motor 120B or 120B ' to actuate the 
( e.g. , trolling motor 120A and 120B , as shown in FIG . 5A ) 55 marine vessel 100 ( and / or the second trolling motor 120B or 
based on position and orientation measurements for the 120B ' itself ) to cause the second trolling motor 120B or 
marine vessel 100. For example , the trolling motors 120A 120B ' to be at a location corresponding to position mea 
and 120B can be front - mounted , rear - mounted ( e.g. , trolling surement P2 or P2 ' . 
motor 120A ' and 120B ' ) , or at least one trolling motor ( e.g. , In an embodiment shown in FIG . 8B , the control system 
trolling motor 120A or 120B ) can be front - mounted and at 60 200 is configured to control at least one trolling motor 120 
least one trolling motor ( e.g. , trolling motor 120B ' or 120A ' ) and at least one thruster 124 ( e.g. , as shown in FIG . 5B ) 
can be rear - mounted . The control system 200 is configured based on position and orientation measurements for the 
to receive at least one position measurement for the marine marine vessel 100. For example , the trolling motor 120 can 
vessel 100. For example , the control system 200 can be be front - mounted , rear - mounted ( e.g. , trolling motor 120 ' ) , 
configured to receive a position measurement PO from the 65 or at least one trolling motor ( e.g. , trolling motor 120 ) can 
location determining component 220 of the control system be front - mounted and at least one trolling motor ( e.g. , 
200. In some embodiments , the control system 200 is trolling motor 120 ' ) can be rear - mounted . The control sys 
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tem 200 is configured to receive at least one position ( e.g. , as shown in FIG . 5C ) based on position and orientation 
measurement for the marine vessel 100. For example , the measurements for the marine vessel 100 while the marine 
control system 200 can be configured to receive a position vessel 100 is navigated along path 101. The control system 
measurement PO from the location determining component 200 is configured to receive at least one position measure 
220 of the control system 200. In some embodiments , the 5 ment for the marine vessel 100. For example , the control 
control system 200 is configured to receive a position system 200 can be configured to receive a position mea 
measurement P1 or P1 ' from the trolling motor 120 or 120 ' surement P0 from the location determining component 220 ( e.g. , from location determining component 140 ) . The con of the control system 200. In some embodiments , the control trol system 200 is configured to generate one or more control 
signals for the trolling motor 120 or 120 ' based on the 10 P1 or P1 ' from the trolling motor 120 or 120 ' ( e.g. , from 

system 200 is configured to receive a position measurement 
position measurement ( e.g. , position measurement PO , P1 , or 
P1 ' ) . In an embodiment , the control system 200 can be location determining component 140 ) . The control system 

200 is configured to generate one or more control signals for configured to cause the trolling motor 120 and / or 120 ' to 
actuate the marine vessel 100 in a direction and / or speed to the trolling motor 120 or 120 ' based on the position mea 
cause a reference point ( e.g. , center ) of the marine vessel 15 surement ( e.g. , position measurement P0 , P1 , or P1 ' ) . In an 
100 to be at a location corresponding to position measure embodiment , the control system 200 can be configured to 
ment PO . In another embodiment , the control system 200 can cause the trolling motor 120 and / or 120 ' to actuate the 
be configured to cause the trolling motor 120 or 120 ' to marine vessel 100 in a direction and / or speed to cause a 
actuate the marine vessel 100 ( and / or the trolling motor 120 reference point ( e.g. , center ) of the marine vessel 100 to be 
or 120 ' itself ) to cause the trolling motor 120 or 120 ' to be 20 at a location corresponding to a position along path 101 that 
at a location corresponding to position measurement P1 or is subsequent to the measured position PO . In another 
P1 ' . To control the orientation of the marine vessel 100 ( e.g. , embodiment , the control system 200 can be configured to 
by maintaining the marine vessel 100 in a fixed or substan cause the trolling motor 120 or 120 ' to actuate the marine 
tially fixed orientation ) , the control system 200 is further vessel 100 ( and / or the trolling motor 120 or 120 ' itself ) to 
configured to control the thruster 124 ( e.g. , a front or 25 cause the trolling motor 120 or 120 ' to be at a location 
rear - mounted thruster ) based on an orientation measurement corresponding to a position along path 101 that is subse 
for the marine vessel 100. For example , the control system quent to the measured position P1 or P1 ' . 
200 can be configured to cause the thruster 124 to actuate the To control the orientation of the marine vessel 100 ( e.g. , 
bow 104 or stern 110 of the marine vessel in a first or second by maintaining the marine vessel 100 in a fixed or substan 
direction ( e.g. , to the right or left ) in order to control ( e.g. , 30 tially fixed orientation ) , the control system 200 is further 
maintain ) the orientation of the marine vessel 100 . configured to control the propulsion motor 122 based on an 

The control system 200 is configured to receive at least orientation measurement for the marine vessel 100. For 
one orientation measurement for the marine vessel 100. For example , the control system 200 can be configured to cause 
example , the control system 200 can be configured to the propulsion motor 122 to steer the stern 110 of the marine 
receive an orientation measurement ( e.g. , a heading or 35 vessel 100 in a first or second direction ( e.g. , to the right or 
direction D in which the marine vessel 100 is pointed ) from left ) in order to control ( e.g. , maintain ) the orientation of the 
the magnetometer 218 of the control system 200. In some marine vessel 100. The control system 200 is configured to 
embodiments , the control system 200 is configured to receive at least one orientation measurement for the marine 
receive an orientation measurement ( e.g. , direction D ) from vessel 100. For example , the control system 200 can be 
the trolling motor 120 or 120 ' ( e.g. , from magnetometer 40 configured to receive an orientation measurement ( e.g. , a 
142 ) . In other embodiments , the orientation measurement is heading or direction D in which the marine vessel 100 is 
based on at least one additional position measurement . For pointed ) from the magnetometer 218 of the control system 
example , the orientation measurement can be based on a 200. In some embodiments , the control system 200 is 
vector defined by any two of PO , P1 , P1 ' , or P2 , or a second configured to receive an orientation measurement ( e.g. , 
position measurement P2 in addition to P1 or P1 ' . The 45 direction D ) from the trolling motor 120 or 120 ' ( e.g. , from 
control system 200 is configured to generate one or more magnetometer 142 ) , or from the propulsion motor 122 ( e.g. , 
control signals for the thruster 124 based on the orientation from magnetometer 168 ) . In other embodiments , the orien 
measurement ( e.g. , direction D , vector coordinates , or posi tation measurement is based on at least one additional 
tion measurement P2 ) . In an embodiment , the control system position measurement . For example , the orientation mea 
200 can be configured to cause the thruster 124 to actuate the 50 surement can be based on a vector defined by any two of PO , 
marine vessel 100 in a first direction or a second direction P1 , P1 , or P2 , or a second position measurement P2 in 
( e.g. , to the right or left ) to cause the marine vessel 100 to addition to P1 or P1 ' . The control system 200 is configured 
maintain its direction D or vector coordinates ( e.g. , any two to generate one or more control signals for the propulsion 
of PO , P1 , P1 , or P2 ) . In another embodiment , the control motor 122 based on the orientation measurement ( e.g. , 
system 200 is configured to cause the thruster 124 to actuate 55 direction D , vector coordinates , or position measurement 
the marine vessel 100 ( and / or the thruster 124 itself ) to cause P2 ) . In an embodiment , the control system 200 can be 
the thruster 124 to be at a location corresponding to position configured to cause the propulsion motor 122 to steer the 
measurement P2 . marine vessel 100 in a first direction or a second direction 

In some implementations , a propulsion motor 122 is used ( e.g. , to the right or left ) to cause the marine vessel 100 to 
to actuate the marine vessel 100 through the water , while a 60 maintain its direction D or vector coordinates ( e.g. , any two 
trolling motor 120 is primarily employed to steer the marine of PO , P1 , P1 ' , or P2 ) . In another embodiment , the control 
vessel 100 while travels through the water . For example , as system 200 is configured to cause the propulsion motor 122 
shown in FIG . 8C , the marine vessel 100 can be steered to actuate the marine vessel 100 ( and / or the propulsion 
along a navigation path 101 ( e.g. , a preselected , user motor 122 itself ) to cause the propulsion motor 122 to be at 
defined , and / or programmed path ) through the water . The 65 a location corresponding to a position along path 101 that is 
control system 200 can be configured to control at least one subsequent to the measured position P2 of the propulsion 
trolling motors 120 and at least one propulsion motor 122 motor 122 . 
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In some embodiments , the control system 200 is further 308 to present information representative of data from 
configured to control the first motor or set of motors ( e.g. , predetermined ones of the marine input sources 316 and in 
trolling motor ( s ) 120 and / or propulsion motor ( s ) 122 ) based selected formats . The marine vessel display system 300 may 
on the position measurement and the second ( different ) further comprise a position - determining component 312 that 
motor or set of motors ( e.g. , trolling motor ( s ) 120 , propul- 5 furnishes geographic position data for the marine vessel 300 . 
sion motor ( s ) 122 , and / or thruster ( s ) 124 ) based on the The processing system 302 may implement a mode selector 
orientation measurement by generating one or more control 304 configured to select between a plurality of modes of 
signals based on a current speed and / or direction of the operation , respective ones of which present information 
marine vessel 100. For example , the control system 200 can representative of data from selected marine input sources 
be configured to generate one or more control signals that 10 316 on the display 308. The processing system 302 may 
cause the first motor ( s ) or the second motor ( s ) to ramp up to further be configured to cause at least one of automatic 
an operating speed and direction slowly ( e.g. , by gradually activation or deactivation of an equipment of the marine 
increasing the motor speed and / or gradually adjusting the vessel ( e.g. , turn on a fish finder , start a trolling motor , 
steering ) in order to avoid jerking of the marine vessel 100 activate an anchor system , start or shut down the engines of 
( e.g. , to avoid passengers losing balance , etc. ) . In an 15 the marine vessel , activate a navigation system , etc. ) during 
embodiment , the control system 200 is configured to receive selection of a particular mode of operation . In an embodi 
one or more inertial measurements ( e.g. , from inertial sensor ment , the processing system 302 is coupled to and / or 
144 or 164 ) , and is further configured to generate the one or includes the control system 200 that is configured to control 
more control signals for the first motor ( s ) and / or second the two or more motors ( e.g. , trolling motor ( s ) 120 , propul 
motor ( s ) based on the inertial measurements . For example , 20 sion motor ( s ) 122 , and / or thruster ( s ) 124 ) of the marine 
the control system 200 can be configured to generate one or vessel 100 . 
more control signals that cause the first motor ( s ) and / or The input 314 may be any wireless or wired device or 
second motor ( s ) to actuate the marine vessel 100 without devices for receiving data from the marine input sources 316 
exceeding a predefined / preselected maximum acceleration and transferring the data to the processing system 302. The 
( e.g. , a maximum g - force ) . 25 input 314 may comprise , for example , one or more Ethernet 

The foregoing embodiments are provided as examples , ports , Universal Serial Bus ( USB ) Ports , High Definition 
and it is to be understood that , as described herein , the Multi - Media Interface ( HDMI ) ports , memory card slots , 
control system 200 can be configured to operate with at least video ports , radio frequency ( RF ) receivers , infrared ( IR ) 
two motors , and in some embodiments , the control system receivers , Wi - Fi receivers , Bluetooth devices , and so forth . 
200 can be configured to operate with three or more motors 30 The marine input sources 316 may provide data to the 
under the same or similar principles . In some embodiments , processing system 302 and may comprise any measurement 
the control system 200 and two trolling motors 120 can be devices , sensors , receivers , or other components that sense , 
a system , or the control system 200 , at least one trolling measure , or otherwise monitor components of the marine 
motor 120 and at least one thruster 124 can be a system , or vessel 300 or its surroundings . For example , the marine 
at least one trolling motor 120 and at least one propulsion 35 input sources 316 may include sensors that measure or sense 
motor 122 can be a system , or at least one propulsion motor vessel fuel level , wind speed , wind direction , vessel tem 
122 ( e.g. , operating as a trolling motor 120 ) and at least one perature , ambient temperature , water current speed , rudder 
thruster 124 can be a system , or at least one trolling motor position , an azimuth thruster position , water depth , boat 
122 , at least one propulsion motor 120 , and at least one water storage level , anchor status , boat speed , combinations 
thruster 124 can be a system , or any other combination of 40 thereof , and the like . In an embodiment ( e.g. , as shown in 
two or more motors that can actuate at least two reference FIG . 9C ) , a marine input source 316 includes an integrated 
points on a marine vessel independently . or external sonar sounder including a sonar transducer . In 
As shown in FIGS . 9A through 9D , the control system 200 some embodiments , the marine input sources 316 can also 

may also be configured to communication with a marine include an integrated or external radar scanner or other 
vessel display system 300. For example , the control system 45 proximity sensor . 
200 can be communicatively coupled ( e.g. , wired or wire The marine input sources 316 may also include transmit 
lessly connected ) to the marine vessel display system 300 , or ters , receivers , transceivers , and other devices that receive 
included within the marine vessel display system 300 ( e.g. , data from external sources . For example , the marine input 
as a component of the marine vessel display system 300. The sources 316 may include an integrated or external weather 
marine vessel display system 300 may be mounted in a 50 receiver for receiving weather data from a weather source , 
marine vessel 100 ( e.g. , boat , ship , sailboat , or other water a satellite entertainment system receiver for receiving enter 
craft ) , as shown in FIG . 9C . The marine vessel display tainment content broadcast via satellite , and / or a global 
system 300 may assist operators of the marine vessel 300 in positioning system ( GPS ) receiver or other satellite naviga 
monitoring information related to the operation of the tion receiver for receiving navigation signals . 
marine vessel 300. As utilized herein , the term operator may 55 The marine input sources 316 may also comprise a 
mean any user of the marine vessel display system 300. For receiver or other device for communicating with transmitters 
example , an operator may be an owner of the marine vessel or other devices worn by crew and / or passengers ( hereinaf 
300 , a crew member , a pilot , a passenger , and so forth . ter “ wearable transmitter ” ) on the marine vessel 300. For 
As shown in FIGS . 9A and 9B , the marine vessel display example , crew and passengers of the marine vessel 300 may 

system 300 can include at least one input 314 for receiving 60 be provided with a wearable transmitter configured to warn 
data from one or more marine input sources 316 ; a display of “ man overboard ” emergencies . Such a wearable trans 
308 for presenting information representative of at least mitter may detect when the wearer is no longer on the 
some of the data from the marine input sources 316 ; and a marine vessel 300 , for example , by sensing the presence of 
processing system 302 in communication with the inputs water or by comparing the current geographic position of the 
314 and the display 308. As described in more detail below , 65 wearer to the current geographic position of the marine 
the processing system 302 may implement a plurality of vessel 300 , and may thereafter provide a transmission to 
modes of operation , each of which may cause the display cause the marine vessel display system 300 to enter a man 



sources . 

US 10,739,771 B2 
17 18 

overboard mode of operation and to aid in the recovery of The processing system 302 may also be communicatively 
the wearer ( e.g. , by providing the GPS position of the coupled to or include memory 306 for storing instructions or 
wearer , a locating beacon , or the like ) . Similarly , crew and data . The memory 306 may be a single component or may 
passengers of the marine vessel 300 may be provided with be a combination of components that provide the requisite 
a wearable transmitter that is configured to provide a trans 5 storage functionality . The memory 306 may include various 
mission when the wearable transmitter , or an associated types of volatile or non - volatile memory such as flash 
medical monitoring device , detects that the wearer is expe memory , optical discs , magnetic storage devices , SRAM , 
riencing a medical emergency or health issue . The transmis DRAM , or other memory devices capable of storing data 
sion may cause the marine vessel display system 300 to and instructions . The memory 306 may communicate 
initiate an automated communication requesting assistance 10 directly with the processing system 302 , or may communi 
( e.g. , an S.O.S. radio transmission ) , initiate an autopilot cate over a data bus or other mechanism that facilitates direct 
mode of operation , or the like . Still further , crew and or indirect communication . The memory 306 may optionally 
passengers of the marine vessel 300 may be provided with be structured with a file system to provide organized access 
a wearable transmitter that is configured to provide radio to data existing thereon . 
communication between the wearer and an operator of the 15 The memory 306 may store one or more databases that 
marine vessel display system 300. In embodiments , a wear may include information about the marine vessel 300 in 
able transmitter may be provided that is capable of furnish which the marine vessel display system 300 is used , such as 
ing multiple functions such as those described herein above . the length , width , weight , turning radius , top speed , draft , 

The marine input sources 316 may also comprise a minimum depth clearance , minimum height clearance , water 
security system for monitoring , ports , doors , windows , and 20 capacity , fuel capacity and / or fuel consumption rate of the 
other parts of the marine vessel 300 against unauthorized marine vessel 300. The databases may also store information 
access and one or more cameras for providing video and / or related to the locations and types of navigational aids 
other images of the marine vessel 300 and / or surroundings including buoys , markers , lights , or the like . In some 
of the marine vessel 300 . embodiments , the information related to navigational aids 

The marine input sources 316 may comprise one or more 25 may be provided by the Coast Guard or other map data 
computers ( e.g. , control system 200 ) that may be used to 
transfer data to the marine vessel display system 300. The The processing system 302 may implement one or more 
marine input sources 316 may be integrally formed with the computer programs that provide the modes of operation 
marine vessel display system 300 , may be stand - alone described below , that control the display of information on 
devices , or may be a combination of both . For example , a 30 the display 308 as described herein , and / or that cause 
sonar sounder may be integrated into the marine vessel automatic activation or deactivation of an equipment of the 
display system 300 or may be an external sonar sounder marine vessel during selection of the first mode of operation . 
module . Similarly , a radar scanner may be integrated into the The computer programs may comprise ordered listings of 
marine vessel display system 300 or be an external device . executable instructions for implementing logical functions 
The marine input sources 316 may be operated and / or 35 in the processing system 302. The computer programs can 
adjusted using controls on the marine vessel display system be embodied in any non - transitory computer - readable 
300 or may have their own controls . medium for use by or in connection with an instruction 

The display 308 may be communicatively coupled with execution system , apparatus , or device , such as a computer 
the processing system 302 and may be configured for based system , processor - containing system , or other system 
displaying text , data , graphics , images and other information 40 that can fetch the instructions from the instruction execution 
representative of data from the marine input sources 316 system , apparatus , or device , and execute the instructions . In 
and / or other sources . An example embodiment of the display the context of this application , a " computer - readable 
308 is shown in FIG . 9D . The display 308 may be a liquid medium ” can be any non - transitory means that can contain , 
crystal display ( LCD ) , light - emitting diode ( LED ) display , store , communicate , propagate or transport the program for 
light - emitting polymer ( LEP ) display , thin film transistor 45 use by or in connection with the processing system 302 or 
( TFT ) display , gas plasma display , or any other type of other instruction execution system , apparatus , or device . The 
display . The display 308 may be backlit such that it may be computer - readable medium can be , for example , but not 
viewed in the dark or other low - light environments . The limited to , an electronic , magnetic , optical , electro - mag 
display 308 may be of any size and / or aspect ratio , and in netic , infrared , or semi - conductor system , apparatus , device , 
one or more embodiments , may be 15 inches , 17 inches , 19 50 or propagation medium . More specifically , although not 
inches , or 24 inches ( measured diagonally ) . In some inclusive , examples of the computer - readable medium 
embodiments , the display 308 may include a touchscreen would include the following : an electrical connection having 
display 310. The touchscreen display 310 may employ any one or more wires , a portable computer diskette , a random 
touchscreen technology , including , but not limited to , resis access memory ( RAM ) , a read - only memory ( ROM ) , an 
tive , capacitive , or infrared touchscreen technologies , or any 55 erasable , programmable , read - only memory ( EPROM or 
combination thereof . Flash memory ) , an optical fiber , and a portable compact disk 

The processing system 302 may control the presentation read - only memory ( CDROM ) . 
of information on the display 308 , may perform other In accordance with the present disclosure , the processing 
functions described herein , and can be implemented in system 302 may implement a plurality of modes of opera 
hardware , software , firmware , or a combination thereof . The 60 tion , each of which may present information representative 
processing system 302 may include any number of proces of data from selected marine input sources 316 via the 
sors , controllers , microprocessors , microcontrollers , pro display 308. In some embodiments , the information may be 
grammable logic controllers ( PLCs ) , field - programmable presented in a desired format to minimize confusion and 
gate arrays ( FPGAs ) , application specific integrated circuits increase ease of use . For example , the processing system 
( ASICs ) , or any other component or components that are 65 302 may implement a pre - trip planning mode in which 
operable to perform , or assist in the performance of , the information representative of trip planning data is presented 
operations described herein . on the display 308. The trip planning data may be uploaded , 
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transmitted , or otherwise communicated to the marine vessel embodiments , the marine vessel display system 300 may 
display system 300 from one or more marine input sources send texts , images , and so forth , to a remote device , such as 
316 and may include route planning data ; waypoint data ; an operator's mobile telephone or a computer , via a cellular 
journey plans ; forecasted wind , current , storm , and / or tidal telephone connection , radio frequency transmitter , the Inter 
conditions ; vessel fuel requirements ; vessel water require- 5 net , and so forth , so that the operator may monitor the 
ments , and other data that may be useful to an operator while marine vessel 300 remotely . 
planning a journey . The pre - trip planning mode may permit The processing system 302 may also implement a fishing 
an operator to create a journey plan or similar plan on a mode in which information representative of fish finder data , 
remote or local computer and then transfer information water temperature data , navigation data , and / or proximity 
related to the plan to the marine vessel display system 300 10 data is presented on the display 308. The fishing mode may 
so it can be presented on the display 308 and accessed by the allow an operator to view representations of fish , other 
operator while operating the marine vessel 300 . boats , and hazards while fishing and to monitor water 

The processing system 302 may also implement a boat conditions to determine if they are conducive to fishing . 
preparation mode in which information representative of The processing system 302 may also implement a boat 
water storage data , fuel level data , hatch status data and / or 15 storage and transport mode in which information represen 
other boat readiness data is presented on the display 308 . tative of photographic data , navigation data , and / or proxim 
The boat preparation mode may provide information related ity data is presented on the display 308. As with the off - boat 
to a boat's readiness for use . monitoring mode , the processing system 302 may display 

The processing system 302 may also implement a close such information on the display 308 and / or transmit it to a 
quarters mode in which information representative of prox- 20 remote device . 
imity data and navigation data is presented on the display The processing system 302 may also implement a man 
308. The close quarters mode may be particularly useful overboard mode in which information representative of 
when navigating in a harbor or other confined area when an passenger location data and / or navigation data is presented 
operator needs to be aware of his or her vessel's location on the display 308. The man overboard mode may display an 
relative to other vessels and obstacles . The close quarters 25 alert and / or sound an alarm when any of the location devices 
mode may also present information from a pilot book , local worn by passengers indicate that a passenger is outside of a 
speed limits , rules , regulations , and so forth , on the display threshold distance from the marine vessel 300 and may have 
308 . fallen overboard . The man overboard mode may also record 

The processing system 302 may also implement a dock and display the last known coordinates for the passenger 
ing / undocking mode in which information representative of 30 when he or she left the marine vessel 300 and may auto 
proximity data from a proximity sensor , wind data from a matically send such data to a marine rescue authority such 
wind sensor , water current data from a current sensor , rudder as the United States Coast Guard or the like . 
position data from a rudder position sensor , and / or azimuth The processing system 302 may also implement a hazard 
thruster position data from an azimuth thruster position hit mode in which information representative of bilge water 
sensor is presented on the display 308. The docking / undock- 35 level data is presented on the display 308. The hazard hit 
ing mode permits an operator to view representations of mode may allow an operator to quickly determine if the 
obstacles such as stationary boats , docks , and other hazards marine vessel 300 is taking on water and , if so , the rate at 
while simultaneously monitoring wind conditions , current which the marine vessel 300 is taking on water . The hazard 
conditions , and the status of components on the vessel while hit mode may also determine if a bilge pump can remove the 
docking or undocking the vessel . 40 water quickly enough to keep the marine vessel 300 afloat or 

The processing system 302 may also implement a main if the marine vessel 300 should be abandoned . The hazard hit 
transit mode in which information representative of fuel mode may also alert authorities such as the United States 
level data , navigation data , water depth data , and / or weather Coast Guard , or the like , of the position and status of the 
data is presented on the display 308. A feature of the main marine vessel 300 . 
transit mode may be monitoring the progress of the marine 45 The above - described modes of operation are only 
vessel 300 against a journey plan . For example , the pro examples of modes that may be implemented by the pro 
cessing system 302 may compare information related to a cessing system 302. Other modes of operation , or combi 
desired path of transit with the current position of the marine nations or portions of the above - described modes , may also 
vessel 300 received from the position - determining compo be implemented without departing from the scope of the 
nent 312 while the marine vessel 300 is in transit to 50 invention . 
determine if the marine vessel 300 is off course , has enough In addition to displaying information from one or more 
fuel to reach its intended destination , and so forth , and may selected marine input sources 316 , each mode of operation 
then display such information on the display 308. The main may present information in a particular operator - selected or 
transit mode may also present information representative of otherwise predetermined format . For example , some of the 
nearby vessels , obstacles , and so forth . 55 information may be presented in the form of one or more 

The processing system 302 may also implement an virtual devices that mimic the appearance and / or function of 
anchoring mode in which information representative of the a gauge , instrument , or other analog device . Each virtual 
anchor status data , wind data , depth data , tide data , prox device may have a unique collection of graphical and 
imity data , and / or navigation is presented on the display 308 . functional properties that may be configured by a layout 
The anchoring mode may permit an operator to find suitable 60 designer and / or adjusted by an operator . Examples of virtual 
locations to anchor the marine vessel 300 , and alert the devices that may be presented with the marine vessel display 
operator if the anchor is dragging and / or if the marine vessel system 300 include a chartplotter , a radar screen , a fish 
300 is moving when it should not be . finder , a camera / video screen , digital instruments with num 

The processing system 302 may also implement an off bers , analog instrument gauges , autopilot interfaces , and 
boat monitoring mode in which information representative 65 entertainment interfaces . In some embodiments , the display 
of security data , anchor status data , wind data , and / or format may change based on a current operating mode . For 
weather data is presented on the display 308. In some example , if the selected mode of operation from a first mode 
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of operation , such as a main transit mode of operation , to a data or other information from the processing system 302 to 
second mode of operation , such as a docking / undocking , the output devices 320. The output devices 320 may be any 
anchoring , or fishing mode of operation or other modes of devices capable of receiving information from the process 
operation , the display format may change accordingly to ing system 302 or being controlled by the marine vessel 
accommodate features relevant to the selected mode of 5 display system 300 such as a marine radio , beacon , lighting operation . system , and so forth . In embodiments , the processing system The processing system 302 may further be configured to 302 may be configured to cause at least one of automatic 
cause automatic activation or deactivation of various equip activation or deactivation of the output devices 320 via the ment of the marine vessel during selection of particular output 318. For example , the processing system 302 may modes of operation . In embodiments , equipment of the 10 automatically tune a channel on a marine radio , activate or marine vessel 300 for which use may be expected or possible 
during the time a mode of operation is selected may be deactivate a beacon , turn a lighting system on or off , or the 
associated with that mode of operation . The processing like , during selection of various modes of operation . 
system 302 may then automatically activate such equipment The marine vessel display system 300 may also include a 
when the mode of operation is selected . Similarly , the is speaker for providing audible instructions and feedback , a 
processing system 302 may automatically deactivate other microphone for receiving voice commands , an infrared port 
equipment that is no longer expected to be used while the for wirelessly receiving and transmitting data and other 
mode of operation is selected . For example , when a fishing information from and to nearby electronics , and other infor 
mode is selected the processing system 302 , the processing mation , and a cellular or other radio transceiver for wire 
system 302 may issue a command to shut down or idle the 20 lessly receiving and transmitting data from and to remote 
marine vessel's engine , start a trolling motor , and / or turn on devices . 
a fish finder . Similarly , when a hazard hit mode is initiated , In addition to the input 314 and output 318 , the marine 
the processing system 302 may automatically cause a bilge vessel display system 300 may also include a number of 
pump to be turned on , and / or may automatically tune a other Input / Output ( 1/0 ) ports that permit data and other 
marine radio to alert authorities such as the United States 25 information to be communicated to and from the processing 
Coast Guard , or the like , of the position and status of the system 302. The I / O ports may include one or more remov 
marine vessel 300 ( e.g. , transmit an S.O.S. call ) . In embodi able memory card slots , such as a micro SD card slot , or the 
ments , the processing system 302 may be configured to like for receiving removable memory cards , such as 
cause the automatic activation or deactivation of one or microSD cards , or the like , and / or an Ethernet port for 
more output devices 320 via an output 318 when a particular 30 coupling a processing system 302 to another processing 
mode of operation is selected , as described below . system such as a personal computer . Databases of geo 

The position - determining component 312 may be config graphic areas cross - referenced with modes of operation , 
ured to provide location - determining functionality for the navigational software , cartographic maps and other data and 
marine vessel display system 300 and , optionally , the marine information may be loaded in the marine vessel display 
input sources 316 and / or other system and components 35 system 300 via the I / O ports , the wireless transceivers , or the 
employed by the marine vessel 300. Location - determining infrared port mentioned above . The data may be stored in 
functionality , for purposes of the following discussion , may memory 306 of processing system 302. In some embodi 
relate to a variety of different navigation techniques and ments , stored cartographic maps may be upgraded , down 
other techniques that may be supported by “ knowing ” one or graded , or otherwise modified in the background without 
more locations . For instance , location - determining function- 40 interfering with the primary uses of the marine vessel 
ality may be employed to provide location data , timing data , display system 300. If multiple processing systems 302 are 
speed data , and / or a variety of other navigation - related data . employed by the marine vessel display system 300 , the 

In implementations , the position - determining component upgrade , downgrade , or modification may be applied to all 
312 may comprise a receiver that is configured to receive processing systems 202. Thus , for example , the various 
signals from one or more position - transmitting sources . For 45 components of the marine vessel display system 300 may be 
example , the position - determining component 312 may be easily upgraded , downgraded , or modified without manually 
configured for use with a Global Navigation Satellite system and tediously installing the same data on each of the 
( GNSS ) . In embodiments , the position - determining compo components . Such functionality may also facilitate data 
nent 312 may be a global positioning system ( GPS ) receiver uniformity among the various components of the marine 
operable to receive navigational signals from GPS satellites 50 vessel display system 300 . 
and to calculate a location of the marine vessel 300 as a The marine vessel display system 300 may further include 
function of the signals . at least one housing that encloses and protects the other 

While a GPS system is described herein , it is contem components of the marine vessel display system 300 from 
plated that a wide variety of other positioning systems may the environment ( e.g. , moisture , contaminants , vibration , 
also be used , such as terrestrial based systems ( e.g. , wire- 55 impact , etc. ) . The housing may include mounting hardware 
less - telephony systems or data systems that broadcast posi for removably securing the marine vessel display system 
tion data from cellular towers ) , wireless networks that 300 to a surface within the marine vessel 100 or may be 
transmit positioning signals , and so on . For example , posi configured to be panel - mounted within the marine vessel 
tioning - determining functionality may be implemented 100. The housing may be constructed from a suitable 
through the use of a server in a server - based architecture , 60 lightweight and impact - resistant material such as , for 
from a ground - based infrastructure , through one or more example , plastic , nylon , aluminums , composites , steels , or 
sensors ( e.g. , gyros or odometers ) , and so on . Other example any combination thereof . The housing may include appro 
systems include , but are not limited to , a Global Orbiting priate gaskets or seals to make it substantially waterproof or 
Navigation Satellite System ( GLONASS ) , a Galileo navi water resistant . The housing may take any suitable shape or 
gation system , or other satellite navigation system . 65 size , and the particular size , weight and configuration of the 

The output 318 may be any wired or wireless port , housing may be changed without departing from the scope 
transceiver , memory slot , or other device for transferring of the present disclosure . 
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FIG . 9B illustrates an embodiment of the marine vessel tation measurement ( e.g. , a heading or direction D in which 
display system 300 , where the marine vessel display system the marine vessel 100 is pointed ) from the magnetometer 
300 employs a plurality of independent displays ( e.g. , dis 218 of the control system 200. In some implementations , the 
plays 308A through 308E ) . Two or more of the displays control system 200 is configured to receive an orientation 
( e.g. , displays 308A through 308E ) may be mounted proxi- 5 measurement ( e.g. , direction D ) from at least one motor 
mate ( e.g. , adjacent ) to one another to form one or more ( e.g. , the first and / or second motor ) . For example , the control 
display stations in the marine vessel 300. For example , as system can be configured to receive the orientation mea 
illustrated in FIGS . 9B and 9C , three displays 308A , 308B , surement ( e.g. , direction D ) from a trolling motor 120 ( e.g. , 
308C may be mounted together to form a first display station from magnetometer 142 ) or a propulsion motor ( e.g. , from 
322 in a first area of the marine vessel 100 , and two other 10 magnetometer 162 ) . In other embodiments , the orientation 
displays 308D , 308E may be mounted together to form a measurement is based on at least one additional position 
second display station 324 in a second area of the marine measurement . For example , with reference to FIGS . 8A 
vessel 300. The marine vessel display system 300 may also through 8C , the orientation measurement can be based on a 
include additional displays 308 grouped into one or more vector defined by any two of PO , P1 , P2 , P1 ' , or P2 ' , or a 
additional display stations . The embodiments described 15 second position measurement P2 or P2 ' in addition to P1 or 
herein and shown in the figures are example implementa Pi ' . 
tions of the technology ; however , it is contemplated that any The control system 200 generates a control signal for a 
number of displays and / or display stations can be employed first motor at least partially based on the position measure 
by the marine vessel display system 300 without departing ment ( block 406 ) . For example , the control system 200 can 
from the scope of this disclosure . Furthermore , the process- 20 be configured to generate one or more control signals for the 
ing system 302 may be any configuration of processors that trolling motor 120A or 120N ( or propulsion motor 122 ) 
enables communication with one or more displays ( e.g. , based on the position measurement ( e.g. , position measure 
displays 308A through 308E ) . In some embodiments , each ment PO , P1 , or P1 ' ) . In some implementations , the control 
display 308 and / or display station 322 or 324 may have a system 200 compares the position measurement with a target 
separate processing system 302 , or one processing system 25 position ( block 408 ) and then generates the control signal ( or 
302 may control all displays 308 of both display stations 322 signals ) for the first motor based upon the comparison 
and 324 and any other display stations , or any combination between the position measurement and the target position 
thereof ( e.g. , some displays 308 have respective separate ( block 410 ) . For example , in an implementation , the control 
processing systems 302 and some displays 308 have shared system 200 can be configured to cause the trolling motor 120 
processing systems 302 ) . In embodiments including mul- 30 ( or propulsion motor 122 ) to actuate the marine vessel 100 
tiple processing systems 302 for respective displays 308 in a direction and / or speed to cause a reference point ( e.g. , 
and / or display stations 322 or 324 , the processing systems center ) of the marine vessel 100 to be at a location corre 
302 may coordinate their activities with other processing sponding position measurement PO . In another example 
systems 302 of the marine vessel display system 300. The implementation , the control system 200 can be configured to 
processing system 302 may include any number of proces- 35 cause the trolling motor 120A or 120A ' to actuate the marine 
sors , micro - controllers , or other processing systems and vessel 100 ( and / or the trolling motor 120A or 120A ' itself ) 
resident or external memory for storing data and other to cause the trolling motor 120A or 120A ' to be at a location 
information accessed or generated by the marine vessel corresponding to position measurement P1 or P1 ' . 
display system 300 . To control the orientation of the marine vessel , the control 

FIG . 10 illustrates an example process 400 that employs 40 system 200 controls at least one second motor ( trolling 
a control system 200 for navigating a marine vessel ( e.g. , motor 120B or 120B ' , propulsion motor 122 , and / or thruster 
marine vessel 100 ) through the water . In general , operations 124 ) based on an orientation measurement for the marine 
of disclosed processes ( e.g. , process 400 ) may be performed vessel 100 ( block 412 ) . For example , the control system 200 
in an arbitrary order , unless otherwise provided in the can be configured to cause the trolling motor 120B or 120B ' , 
claims . The control system 200 can be communicatively 45 propulsion motor 122 , and / or thruster 124 to actuate the bow 
coupled to two or motors of a marine vessel . For example , 104 or stern 110 of the marine vessel in a first or second 
in an implementation , the control system 200 is communi direction ( e.g. , to the right or left ) in order to control ( e.g. , 
catively coupled to ( and / or at least partially embedded maintain or adjust ) the orientation of the marine vessel 100 . 
within ) two trolling motors 120 , at least one trolling motor In some implementations , the control system 200 compares 
120 and at least one thruster 124 , at least one trolling motor 50 the orientation measurement with a target orientation ( block 
120 and at least one propulsion motor 122 , or any two 414 ) and then generates the control signal ( or signals ) for the 
motors ( e.g. , trolling motor ( s ) 120 , propulsion motor ( s ) 122 , second motor based upon the comparison between the 
and / or thruster ( s ) 124 ) that can be used actuate and / or steer orientation measurement and the target orientation ( block 
the marine vessel 100 . 416 ) . For example , in an implementation , the control system 

In an implementation of the process 400 , the control 55 200 can be configured to cause the second motor ( e.g. , 
system 200 receives a position measurement for the marine trolling motor 120B or 120B ' , propulsion motor 122 , and / or 
vessel ( block 402 ) and also receives an orientation measure thruster 124 ) to actuate the marine vessel 100 in a first 
ment for the marine vessel ( block 404 ) . For example , the direction or a second direction ( e.g. , to the right or left ) to 
control system 200 can be configured to receive a position cause the marine vessel 100 to maintain its direction D or 
measurement PO from the location determining component 60 vector coordinates ( e.g. , any two of PO , P1 , P2 , P1 ' , or P2 ' ) 
220 of the control system 200. In some implementations , the when the target orientation is the same or substantially the 
control system 200 is configured to receive a position same as the measured orientation , or to cause the marine 
measurement from at least one motor ( e.g. , the first motor ) . vessel 100 to be rotated to a new pointing direction or new 
For example , the control system 200 can be configured to vector coordinates when the target orientation is different 
receive position P1 or P1 ' from the trolling motor 120A or 65 from the measured orientation . In another example imple 
120A ' ( e.g. , from location determining component 140 ) . The mentation , the control system 200 is configured to cause the 
control system 200 can be configured to receive an orien second motor to actuate the marine vessel 100 ( and / or the 
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second motor itself ) to cause the second motor to be at a 4. The system of claim 3 , wherein the target position is a 
location corresponding to position measurement P2 or P2 ' fixed position or a dynamic position , the dynamic position 
when the target orientation is the same or substantially the based upon a predetermined path for the marine vessel . 
same as the measured orientation , or to a location corre 5. The system of claim 1 , wherein the control system is 
sponding to a new position ( e.g. , the target position ) when 5 configured to generate the at least one second control signal 
the target orientation is different from the measured orien for the second motor based on the orientation measurement 
tation ( e.g. , when the measured position P2 or P2 ' for the for the marine vessel at least in part by : second motor is different from the target position for the comparing the orientation measurement for the marine second motor ) . vessel with a target orientation ; and Although the technology has been described with refer- 10 generating the at least one second control signal for the ence to the embodiments illustrated in the attached drawing second motor based upon a comparison between the figures , equivalents may be employed and substitutions orientation measurement for the marine vessel and the made herein without departing from the scope of the tech 
nology as recited in the claims . For example , the compo target orientation . 
nents described herein need not be physically connected to 15 6. The system of claim 1 , wherein the control system is 
one another since wireless communication among the vari configured to receive the position measurement for the 
ous depicted components is permissible and intended to fall marine vessel at least in part by receiving a first position 
within the scope of the present invention . Components measurement of the first motor from the first motor . 
illustrated and described herein are merely examples of a 7. The system of claim 1 , wherein the control system is 
device and components that may be used to implement the 20 configured to receive the orientation measurement for the 
embodiments of the present invention and may be replaced marine vessel at least in part by receiving the orientation 
with other devices and components without departing from measurement from a magnetometer . 
the scope of the invention . 8. The system of claim 7 , wherein the magnetometer is 
Having thus described various embodiments of the tech embedded within or attached to the first motor or the second 

nology , what is claimed as new and desired to be protected 25 motor . 
by Letters Patent includes the following . 9. The system of claim 1 , wherein the first motor com 
What is claimed is : prises a trolling motor and the second motor comprises at 
1. A system for navigating a marine vessel , the system least one of a second trolling motor , a thruster , or a propul 

comprising : sion motor . 
a first motor coupled to a front or rear portion of the 30 10. A control system for navigating a marine vessel , the 
marine vessel ; control system comprising at least one controller in com 

a second motor coupled to a front or rear portion of the munication with at least a first motor and a second motor of 
marine vessel ; and the marine vessel , the at least one controller configured to : 

a control system in communication with the first motor receive a position measurement for the marine vessel ; 
and the second motor , the control system configured to : 35 receive an orientation measurement for the marine vessel ; 
receive a position measurement for the marine vessel ; generate at least one first control signal for the first motor 
receive an orientation measurement for the marine based on the position measurement for the marine 

vessel ; vessel ; and 
generate at least one first control signal for the first generate at least one second control signal for the second 
motor based on the position measurement for the 40 motor based on the orientation measurement for the 
marine vessel ; and marine vessel , 

generate at least one second control signal for the wherein the at least one controller is configured to receive 
second motor based on the orientation measurement the orientation measurement for the marine vessel at 
for the marine vessel , least in part by : 

wherein the control system is configured to receive the 45 receiving a first position measurement of the first motor 
orientation measurement for the marine vessel at least from the first motor ; 
in part by : receiving a second position measurement of the second 

receiving a first position measurement of the first motor motor from the second motor ; and 
from the first motor ; calculating the orientation measurement for the marine 

receiving a second position measurement of the second 50 vessel based upon the first position measurement and 
motor from the second motor ; and the second position measurement . 

calculating the orientation measurement for the marine 11. The control system of claim 10 , wherein the at least 
vessel based upon the first position measurement and one controller is configured to generate the at least one first 
the second position measurement . control signal for the first motor based on the position 

2. The system of claim 1 , wherein the control system 55 measurement for the marine vessel at least in part by : 
comprises at least one controller embedded within or comparing the position measurement for the marine ves 
attached to at least one of the first motor or the second motor . sel with a target position ; and 

3. The system of claim 1 , wherein the control system is generating the at least one first control signal for the first 
configured to generate the at least one first control signal for motor based upon a comparison between the position 
the first motor based on the position measurement for the 60 measurement for the marine vessel and the target 
marine vessel at least in part by : position . 

comparing the position measurement for the marine ves 12. The control system of claim 11 , wherein the target 
sel with a target position ; and position is a fixed position or a dynamic position , the 

generating the at least one first control signal for the first dynamic position based upon a predetermined path for the 
motor based upon a comparison between the position 65 marine vessel . 
measurement for the marine vessel and the target 13. The control system of claim 10 , wherein the at least 
position . one controller is configured to generate the at least one 
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second control signal for the second motor based on the 
orientation measurement for the marine vessel at least in part 
by : 

comparing the orientation measurement for the marine 
vessel with a target orientation ; and 

generating the at least one second control signal for the 
second motor based upon a comparison between the 
orientation measurement for the marine vessel and the 
target orientation . 

14. The control system of claim 10 , wherein the at least 10 
one controller is configured to receive the position measure 
ment for the marine vessel at least in part by : 

receiving a first position measurement of the first motor 
from the first motor . 

15. The control system of claim 10 , wherein the at least 15 
one controller is configured to receive the orientation mea 
surement for the marine vessel at least in part by receiving 
the orientation measurement from a magnetometer . 


